Interaction of gut and liver in nitrogen metabolism during exercise.
The role of the gut and liver in nitrogen metabolism was studied during rest, 150 minutes of moderate-intensity treadmill exercise, and 90 minutes of recovery in 18 hour-fasted dogs (n = 6). Dogs underwent surgery 16 days before an experiment for implantation of catheters in a carotid artery and in the portal and hepatic veins, and Doppler flow cuffs on the hepatic artery and portal vein. Arterial glutamine, alanine, and alpha-amino nitrogen (AAN) levels decreased gradually with exercise (P less than .05), while arterial glutamate, NH3, and urea were unchanged. Net gut glutamine uptake was 1.3 +/- 0.5 mumol/kg.min at rest, and increased transiently to 2.5 +/- 0.3 mumol/kg.min at 60 minutes of exercise (P less than .05) as gut extraction increased. Net hepatic glutamine uptake was 0.6 +/- 0.4 mumol/kg.min at rest, and increased to 3.4 +/- 0.6 and 2.6 +/- 0.5 mumol/kg.min after 60 and 150 minutes of exercise (P less than .05) as hepatic extraction increased. Net gut glutamate and NH3 output both increased transiently with exercise (P less than .05). These increases were matched by parallel increments in the net hepatic uptakes of these compounds. Alanine output by the gut and uptake by the liver were unchanged with exercise. Net gut AAN output was -2.1 +/- 1.8 mumol/kg.min at rest (uptake occurred), and increased transiently to 11.2 +/- 3.5 mumol/kg.min after 30 minutes of exercise (P less than .05).(ABSTRACT TRUNCATED AT 250 WORDS)